A tion of water-stable aggregates have been investigated by several workers (4, 5, 7, 8, 12, 13, 14, and i?) . 3 The available evidence indicates that the mycelium of fungi serves as a binding agent, and Peele (12) demonstrated that the mucus of bacteria can act as a cementing agent in the formation of waterstable aggregates. It is probable that many of the substances synthesized by bacteria can serve as binding agents in the production of aggregates. The effectiveness of bacteria and fungi in producing waterstable aggregates is influenced by the species of organisms present, the available organic materials, and other factors. There is much experimental evidence indicating that high aggregation is associated with low credibility of soils, but there are few quantitative data showing that improved aggregation in a given soil caused a reduction in runoff and erosion. Information on this point is usually complicated by the mechanical effects of plant growth or undecomposed organic residues.
The purpose of the present investigation was to determine the effects on runoff and erosion of soil structure changes induced by the stimulation of microbial activity. Microbial activity was stimulated by the addition of sucrose to the soil and the effects on soil structure were determined by aggregate analyses, porosity measurements, percolation tests, and infiltration determinations.
METHODS OF ANALYSIS
Aggregate analyses were made by two wet-sieving methods. During 1940, a method previously described (12) was used which will be referred to as the "hand-sieving" method. In this method the particles larger than 2.00 mm were determined by wet-sieving and the smaller particles 'by a Bouyoucos hydrometer. In 1941, a "machine-sieving" method was adopted similar in general to. the one reported by Yoder (18). A machine was constructed which moves four nests of sieves up and down in water at the rate of 345/2 strokes per minute. Each nest contains' sieves having openings of 2.00 mm, i.oo mm, and 0.20 mm. The soil samples were air-dried, passed through a J^-inch sieve and thoroughly mixed; then aliquots were weighed and presaturate for 2 hours before analysis. A sievin 10 minutes was used in each instance. After we further separation was made at 0.02 mm by pipett ple at an appropriate settling time after the soi stirred with a wooden paddle. In calculating the weight of rocks retained on the 2.00 mm sieve wa from the total weight of this fraction and from sample weight. The other fractions include both particles and aggregates.
Bacterial and fungal counts were made by method. The fungal counts were made on Waks dium (16) Determinations of pH were made, using the saturated calomel electrodes. Nitrate nitrogen mined by the phenoldisulfonic acid method.
Mechanical analyses were made by the pipette m using sodium oxalate and sodium hydroxide for (i). The procedure proposed by Middleton (9) w determining suspension percentages and disper except that they were based on fractions having limits of 0.02 and 0.002 mm. The dry combusti was used for determining organic carbon and the method (2) for determining moisture equivalent Soil samples, retaining their field structure, we for porosity and percolation measurements. The in collecting these samples were 3.108 inches in 2.5 inches in diameter, which gave them a volume After being forced into the soil, the tubes we and the soil was cut off level with the bottoms. A of cheesecloth was fastened over the bottom of They were removed to the laboratory and placed
